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processes for the preparation of compounds of general formula (I) (claims 1 to 5) , 
compounds of general formula (II) useful as the starting material in the processes 
(claims 13 and 19 to 21) , and processes for the preparation of the compounds (II) (claims 
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of any additional fee. 

3. O ^ only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest LJ The additional search fees were accompanied by the applicant's protest 
I I No protest accompanied the payment of additional search fees. 



Form PPT/TSJAmn fcnntirmartnn nf firct «1wx* fltt Mulv \QQO\ 



Express Mail: EV 032345144 US 



Mailed: 15 March 2002 



ATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06397 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D233/90, C07C257/14 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07D233/90, C07C257/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used} 
CAPLUS , REGISTRY (STN) ' 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant 



US, 3778446, A (WEIGERT F.J.), 
11 December, 1973 (11.12.73), 
each Patr-A in EXAMPLES 1,3,4,7 
(Family: none) 

BOOTH B.L. et.al., "Synthesis of 4-ahd5-Disubstituted 
1 -benzyl imidazoles , Important Precursors of Purine 
Analogs", Jounal of Heterocyclic Chemistry; vol . 31 (No .2) 
p345-350(1994) 

BOOTH B. L. et. al. f "Synthesis of 
[la, 2(3, 3a] -5-amino- [2,3-bis (benzoyloxymethyl) cyclobut 
yl] imidazoles", Tetrahedron Letters; Vol.34 (No. 34) 
pp. 5503-5506 (1993) 



JP, 51-19127, A (Kyowa Gas Chemical Ind. 

16 February, 1976 (16.02.76), 

page 2, lower left column; compound 12) 



Co., Ltd.), 



Relevant to claim No. 



1-21 



1-21 



13 



□ 

Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international f 
date 

V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
U CT document referring to an oral disclosure, use, exhibition or other 
means 
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considered novel or cannot be considered to involve an inventive 
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JAPON 


DatG of mailing (day/month/year) 
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IMPORTANT NOTIFICATION 


International application No. 

PCT/JPOO/06397 


International filing date {day/month/year) 

20 September 2000 (20.09.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

20 September 1999 (20.09.99) 


Applicant 

NIPPON SODA CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
' Internationa! Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 

indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

20 Sept 1999 (20.09.99) 
19 Nove 1999 (19.11.99) 
18Apri 2000(18.04.00) 



Priority application No. 

11/264818 
11/330103 
2000/116218 



Country or regional Office 
or PCT receiving Office 

JP 
JP 
JP 



Pate of receipt 
of priority document 

15Nove 2000(15.11.00) 
15 Nove 2000(15.11.00) 
15 Nove 2000(15.11.00) 





Authorized officer 




The International Bureau of WIPO 






34, chemin des Colombettes 


Magda BOUACHA 


<£> 


1211 Geneva 20, Swrtzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 




003671313 



* 



Express Mail: EV 032345144 US Mailed: 15 March 2002 (?•'&■ 



09) &&tiMrfiGmm® 

(43)@IBaBBH 
2001 *£3 £29 B (29.03.2001) 




PCT 



iiiiiniiiiinBiiiiiiiiiiiiD 

(10) SRS&ESS-^ 

WO 01/21592 Al 



(5i) m®m*ftm>: 

(21) SBtBMS*: 

(22) steajiiB: 

(25) SISaiBKDWg: 

(26) BIK&IKDVB: 



C07D 233/90, C07C 257/14 
PCT/JP00/O6397 
2000 *P9 £20 B (20.09.2000) 
B*!§ 
B*S 



(30) 

ftS¥ll/264818 1999 ^9^20 B (20.09.1999) JP 
ft SI ¥11/330103 

1999*11 E 19 3(19.11.1999) JP 
ftJS2000/l 16218 2000 4£4 3 18 B (18.04.2000) JP 

(71) ffiMA(*a*»<^r<D}iSSI=OLAT > l: B# 
951t*3t£tt (NIPPON SODA CO., LTD.) [JP/JP]; t 
100-8165 maU* ft BB e*^BT2T @ 2§ 1 Tokyo 



(SHIBASAKI, Hiroaki) [JP/JP]; T 319-1541 3?%!^ 
4b3Ettm«KBrfilK 1309-2 3EftEflsfiE»S^ttrt 
Ibaraki (JP). fitSXg (NAGASAKI, Famihiko) [JP/JP]; 
T 100-8165 ££l» : FttfflB**Br2TB2Sl-§- B 
Tokyo (JP). AIR 35 (TAKASE, 
Mitsuru) [JP/JP]. lli«$ (YAMAZAKI, Satoru) 
[JP/JP]. 5 # IS (ISHII, Yutaka) [JP/JP]. XjS'&B 
(OOHATA,Kimihiko) [JP/JP]; T 949-2392 St^SH*® 

i§rt Niigata(JP). 

(74) (tgA: H(TOKAI, Yusaku et aL) ; t 

100-8165 mmS : FftEaE*#Bl2T§2Sl-^ B*S 
itl*5i£ttrt Tokyo (JP). 

(81) JgSS (glfy: CN, IN, KR, US. 

(84) !§£§(!£«;: 3-Q-y/«ft^F(AT,BE,CH,CY,DE, 
DK, ES, FL FR, GB, GR, IE, IT, LU, MC, NL, FT, SE). 



= (JP). S«(bfiEttS«a (IBARAKI KASEI CO., LTD.) 3S#^H*S: 



[JP/JP]; T319-1541 attft&attffiBARrflUK 1309-2 
Ibaraki (JP). 

(72) 

(75) «BJ#/ffiilA r*S!COOT<0*;: St43)*l!H 



= (54) Title: PROCESSES FOR THE PREPARATION OF 4(5)-AMINO-5(4)-CARBOXAMIDOIMIDAZOLES AND INTERME- 
= DIATES THEREOF 

HI (54) f£W<0€i*: 4(5) -75/ -5(4)* /M**-* 5 K-f 3 ^/-JUa^^ O+Ffl^CDSig^ 



,CONH 2 



RjHN R, 

T 



(I) 



ON 
IT) 



R 2 



X 



(ID 



H 2 N CN 



<^ (57) Abstract: The invention provides novel processes for preparing efficiently compounds of general formula (1) (wherein R, and 
vH R, are each independently hydrogen, optionally substituted C r C I0 alkyl, C r C I4 hydrocarbyl bearing an alicyclic skeleton or the 
O like) and intermediates thereof. Compounds of general formula (I) can be prepared by subjecting compounds of general formula 

O(H) and/or salts thereof to cyclization hydrolysis in an aqueous basic solution. Further, compounds of general formula (U) can be 



prepared from industrially easily available diaminomaleonitrile in a high yield. 



# 



PCT/JP00/06397 

PA^NT COOPERATION TREAT^ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
23 May 2001 (23.05.01) 


International application No. 
PCT/J POO/06397 


Applicant's or agent's file reference 
CASE 589 


International filing date (day/month/year) 

20 September 2000 (20.09.00) 


Priority date (day/month/year) 

20 September 1999 (20.09.99) 


Applicant 

SHIBASAKI, Hiroaki etal 



1. The designated Office is hereby notified of its election made: 



in the demand filed with the International Preliminary Examining Authority on: 
06 March 2001 (06.03.01) 

a notice effecting later election filed with the International Bureau on: 



The election | X| was 

□ 



was not 



Rule 32 2(b) 8 ^ 6XPirati ° n ° f 19 m ° mhS fr ° m the P " ority date or ' where Ru,e 32 a PP ,ies - withln th * time limit under 



The International Bureau of WIPO 
34, chemin des Coiombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Antonia Muller 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



JP0006397 



Copy for the Elected Office (EO/US) 

PA^NT COOPERATION TREA T 



PCT/J POO/06397 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
12 juin 2001 (12.06.01) 



From the INTERNATIONAL BUREAU 



To: 



TOKAI, Yusaku 
Nippon Soda Co., Ltd. 
2-1, Ohtemachi 2-chome 
Chiyoda-ku, Tokyo 100-8165 
JAPON 



Applicant's or agent's file reference 
CASE589 



IMPORTANT NOTIFICATION 



International application No. 
PCT/J POO/06397 



International filing date (day/month/year) 

20 septembre 2000 (20.09.00) 



1. The following indications appeared on record concerning: 
the applicant 



the inventor 



agent 



□ 



the common representative 



Name and Address 

SHIBASAKI, Hiroaki 
Ibaraki Kasei Co., Ltd. 
1302-2, Isohara, Isohara-cho 
Kitaibaraki, Ibaraki 319-1541 
Japan 



State of Nationality 
JP 



Telephone No. 



State of Residence 
JP 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
( I the person Q the name rT ~* 



the address Q the nationality Q the residence 



Name and Address 

SHIBASAKI, Hiroaki 
Ibaraki Kasei Co., Ltd. 
1302-2, Isohara 
Isohara-cho 
Kitaibaraki-shi 
Ibaraki 319-1541 
Japan 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
| X[ the receiving Office 
i [ the international Searching Authority 

the lr *ernational Preliminary Examining Authority 



State of Nationality 
JP 



Telephone No. 



State of Residence 
JP 



Facsimile No. 



Teleprinter No. 



| | the designated Offices concerned 
1 X[ the elected Offices concerned 



other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Susumu Kubo 


121 1 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



004081852 



Copy for the Elected Office (EO/US) 

PA^NT COOPERATION TREATS 



PCT/JP00/06397 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 

15 juin 2001 (15.06.01) 



From the INTERNATIONAL BUREAU 



To: 



TOKAI, Yusaku 
Nippon Soda Co., Ltd. 
2-1, Ohtemachi 2-chome 
Chiyoda-ku, Tokyo 100-8165 
JAPON 



Applicants or agenf s file reference 
CASE589 



IMPORTANT NOTIFICATION 



International application No. 

PCT/JPOO/06397 



International filing date (day/month/year) 

20 septembre 2000 (20.09.00) 



1. The following indications appeared on record concerning: " " 

the applicant [xl the inventor Pltheaqent HI* 

1 — ' | | tne agenT [ I the comm o n representative 

State of Nationality | State of Residence" 



Name and Address 

SHIBASAKI, Hiroaki 
Ibaraki Kasei Co., Ltd 
1302-2, Isohara 
Isohara-cho 
Kitaibaraki-shi 
Ibaraki 319-1541 
Japan 



2. The International Bureau hereby notifies the 
the person Q 

the name 

Name and Address 

SHIBASAKI, Hiroaki 
Ibaraki Kasei Co., Ltd 
1309-2, Isohara 
Isohara-cho 
Kitaibaraki-shi 
Ibaraki 319-1541 
Japan 



3. Further observations, if necessary: 



JP 



JP 



Telephone No. 



Facsimile No. 



Teleprinter No. 



applicant that the following change has been recorded concerning: 



the address 



□ the nationality fj the residence 

State of Nationality 
JP 

Telephone No. 



Facsimile No. 



Teleprinter No. 



4. A copy of this notification has been sent to: 
| Xj the receiving Office 
I | the International Searching Authority 

the 'nternationai Preliminary Examining Authority 



| | the designated Offices concerned 
[X] the elected Offices concerned 
| | other: 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Susumu Kubo 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



004091137 




PCT 4^ 



ft & & 



CPCT 1 PCT^SlJ43, 44] 



OJliAXttftSA 

0«SE-9- C AS E 5 8 9 



PCT/J PO 0/0 6 3 9 7 



*©***fcowctt,- HKIMft©i3iftfii*pi«(p CT/I SA/2 2 n x 



(B.Jf.ff) 2 0. 0 9. 0 0 



(H. 2 0. 0 9. 9 9 



1. 9RM£$R&0£% - - - - . _ 

□ ami:. -»ffl««MBC«a4nfc7t^s^A*'.<*#cj:«KJW 



4. »W«5«g|i;tt 



5. mfoi* 



(2 U«AiftJ«aL3tttf!)*#B-*-5. 



6. KISlSittlc^SixaHtt. 

□ ffl«Afiia^$4a»o!t 0 



(X) /iL 



PCT/ISA/2 10 ffil^) (1 9 9 8^7^) 



kCT/J PO 0/0 6 3 9 7 



feSS8£S&35 (PCT1 7*C0(a» ©*jfeU:J:9, 



3. □ »#<0 



SotKsHtv^ * C T*M6. 4(a) OH 2 ***** 



nil 



3 - D SS^2£B5^^^^^ fc ^- 



4. □ m«A^S*ii^WS^»^ffl Wrt {c»f=fLiA»ofcOT» COHBPffl***tt mA^ttra^ 



□ ifiMS^ftftaMtt t *fc tiJSIA^ b IW* iris o fc. 



^PCT/ISA/210 (*l^-S?oaai (1) ) (1 9 9 8^7^; 



a. xm<on-tz»x<D#m mtsmv^m (i po ) 

Int. CI' C07D2 3 3/9 0, C07C25 7/1 4 



S6£ttJJlg# 



CT/JP00/06 3 9 7 



W««:TTofc*/jxKftJjf» iSiiRM^Hi (IPC)") 
Int. CI' C0 7D2 3 3/9 0, C07C25 7/1 4 



CAPLUS, REGISTRY (STN) 



X 



US, 3778446, A (WEIGERT F.J.) 11 12S 107? 
(1L 1^2.J3)EJ(M1PLE 1, 3, 4, 7©#Patr-A*fl&. 



]'S 1 t ^ Synth6SiS ° f 4 ™d5-Disubstituted 1-benzy 
Imidazoles, Important Precursors of Purine Analogs" 

Jounal of Heterocyclic Chemistry; vol. 31 (No. 2) p345-350(1994) 



1-21 



* ^mxwxozT-^y- 



13. 12. 0 0 



H^HWlf/r (I SA/J P) 
_l?{g#-5§- 1 0 0-8 9 1 5 



26. 1 2.00 



«KPCT/ISA/2 10(«2^ (1 9 9 8^) 



03-3581-1101 




4 P 



7 8 2 2 



3 4 9 0 



c mt) . 



A 



mmmmm 



CT/JPOO/O 6 3 9 7 



BOOTH B L. et.al. "Synthesis of [la, 20, 3a]-5-amino-[2, 3-bis 
(benzoyloxymethyl) cyclobutyl] imidazoles" 
Tetrahedron Letters ; vol. 34 (No. 34) p5503~5506 (1993) 



1-2 1 



1 3 



i^PCT/ISA/2 10 (»2-S-s;©«#) (1 9 9 8^7J1) 



PCT 

(PCT 3 6ft&t>'PCT#tglJ70] 




ftilAXfiftSA 
<VWm^ CASE5 8 9 


I PEA/4 1 6) &mmi-Z>Zto 


PCT/ J P 0 0/0 6 3 9 7 


(B.M.m 2 °- 0 9. 0 0 


( 0 . J! . 20. 09. 99 


BJSWMMMK (IPC) Int. C 1 7 C07D 2 3 3/9 0, C07C 2 5 7/ 


"1 4 





1 . 

2 . 



a»^«#s*i»*sfP«ufcwroHB^ai»**«f«rfeitifTaaijjB57* (pct 3 6^ »«*t«^af>M-*. 

(P C T«aU70. 16SOtP C Tj&Sfe»MiJf&6 0 7 ##BB) 



3. ^^H^dSa^^fi. ^cort^Sr^-o, 



I 




n 


□ 


in 


□ 


IV 




V 


® 


VI 


□ 


vn 


□ 


vn 


□ 



0 6. 0 3. 0 1 



0*H#nFfr ( I PEA/ J P) 

1 0 0- 8 9 1 5 
IMfftBER^BZTI 4#3^- 



BB^*«MR«*rftsja L/c 0 

14. 11. 01 



03-3581-1 101 



4 P 



7 4 3 3 



3 4 9 2 



^PCT/IPEA/4 0 9 (»«ft) (1 9 9 8^7^) 




/ J PO 0/0 6 3 9 7 



(x] tiiPBt(7)H|^ttJp#3g 



m 
m 

□ m*<r>mm m 



□ ii 



PCT 1 9*«^fcS^5#tiiE$nfcfcro 

mmmcmtti&tifzi>co 



Horn® t *ict§aj £tif Z t, a) 

mmmzmtn^ivtzi,(D 
sm^ffi%m<7)imwtmzm&&titzt><D 



±E»tnR»awwKtt, Tmiz*-fm£zm<iifi K z<D®mmm<DismT'Z>z. 
-tero***. TiE(Dsfsr-fo-5 mx-bz, 

□ ai^isswfc*icgai $ itfc p c T^auas. kwic^^ unjoins 

□ mm^mm^tzmzmm^tz p c -miuss. 2 * ^±55. 3^5 maxoaif 



i^PCT/IPEA/409 (III) (1 9 9 8^7^) 



T/JPOO/0639 7 



3 



5£ (I I I) Of^^KDMft 



4. u fc *,-c. ;«n™„„„ Mttl: , H , Bm^^^ 

ID -r^xoMto 

~ " — 



«5tPCT/I PEA/40 9 (JfUVffl) (1 9 9 8f7fl] 



V J PO 0/0 6 3 9 7 



V ' 1 2£ (PCX 3 5 *(2» ****** 



1. MA? 



(N) 



ifS3M± ( I s) 



*»±o«« »nett ( i A ) 



1-8, 10-21 



9 



1-8, 10-21 



1-21 



2. <pcT«aij7o.7j " ~ 

*@#f^ 3 7 7 8 4 4 6 



«*PCT/ I PEA/4 0 9 (»V«) (1 9 98^7^) 



